Chronic hyperammonemia in vivo impairs long-term potentiation in hippocampus by altering activation of cyclic GMP-dependent-protein kinase and of phosphodiesterase 5.
Long-term potentiation (LTP) is impaired in the CA1 area of hippocampal slices from rats with chronic moderate hyperammonemia. We studied the mechanisms by which hyperammonemia in vivo impairs LTP. This process requires sequential activation of soluble guanylate cyclase, cyclic GMP-dependent protein kinase (PKG) and cyclic GMP-degrading phosphodiesterase. Application of the tetanus induced a rapid increase of cyclic GMP in slices from control or hyperammonemic rats, which is followed in control slices by a sustained decrease in cyclic GMP due to sustained activation of cyclic GMP-degrading phosphodiesterase, which in turn is due to sustained activation of PKG. In slices from rats with chronic hyperammonemia tetanus-induced decrease in cyclic GMP was delayed and transient due to lower and transient activation of PKG and of the phosphodiesterase. Hyperammonemia-induced impairment of LTP may be involved in the alterations of cognitive function in patients with hepatic encephalopathy.